RK'D UAPR2(MB 




Europalsches 
Patentamt 



European 
Patent Office 




Office europeen 
des brevets 



Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
urspriinglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung uberein. 



The attached documents Les documents fix6s a 
are exact copies of the cette attestation sont 
European patent application conformes k la version 
described on the following inltialement d^pos^e de 
page, as originally filed. la demande de brevet 

europeen specif i6e ^ la 
page suivante. 



Patentanmeldung Nr. Patent appiication No. Demande de brevet n* 

04101553.8 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Der President des EuropSischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 
Le President de I'Office europeen des brevets 

P.O. 




R C van Dijk 



EPA/EPO/OEB Form 1014.1 - 02.2000 



7001014 




I 



t 



Europaisches 
Patentamt 



European 
Patent Office 



Anmeldung Nr: 
Appl 1 cation no. : 
Demande no: 



04101553.8 J 



Anmeldetag: 
Date of filing: 
Date de dSpdt: 



15.04-04 



Anmel der/Appl 1cant( s)/DemandeurC s) : 

Koninklijke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS -B AS 



Bezelchnung der Erf Indung/Tl tie of the Inventlon/Tltre de 1' Invention: 
(Falls die Bezelchnung der Erflndung nicht angegeben 1st, slehe Beschrelbung. 
If no title 1s shown please refer to the description. 
SI aucun titre n'est Indlqu^ se referer a la description.) 

Lamp unit 

In Anspruch genommene Prlorlat(en) / PrIorltyC ies) claimed /Pr1or1t6(s) 
revendiqu^e( s) 

Staat/Tag/Aktenzei chen/State/Date/FH e no./Pays/Date/Num4ro de d^pot: 



Internationale Patentklassifikati on/International Patent Classification/ 
Classification Internationale des brevets: 

H01K9/00 

Am Anmeldetag benannte Vertrag staa ten/Con tract 1 ng states designated at date of 
filing/Etats contractants designees Tors du d^pot: 

AT BE BG CH CY CZ DE DK EE ES FX FR GB GR HU IE IT LU MG NL 
PL PT RO SE SI SK TR LI 



04101553.8 

EPA/EPO/OEB Form 1014.2 - 01.2000 7001014 



2 



PHNL040395EPP 
Lamp unit 



1 



02.04.2004 



FIELD OF THE INVENTION 

The present invention is related to a laxxsp unit, especially to an Ultta High 

Pressure (UHP) lamp unit used in projection systems like beamers. 

5 BACKGROUND AND PRIOR ART 

Ultra High Pressure (UHP) lamps used in projection systems known ftom 
prior art conqwise a housing, a lamp positioned within the housing, a reflector assigned to 
said lanq) for reflecting Ught emitted by said lamp through a transmission window. The lamp 
is typically designed as a gas discharge lamp, whereby tiie gas discharge lamp is positioned - 

10 within an air-tight housing in order to prevent that toxic vapor can dissipate into the 

surroundings after explosion of the gas discharge lamp. Such a lamp unit is known from the 

prior art document EP 1 164 328 A2. 

The phrase "air-tight" should be undorstood in a way that Ihe lamp is not in 
open connection with flie surroundings, namely the outside air. This is achieved by seals. 
15 However, it should be understood that these seals are usually designed only for lower internal 
pressures. 

A possible reason why the gas discharge lamp of such an UHP lamp unit could 
explode are high temperatures inside Ihe lan^ unit which decrease the tensile strength of the 
material from which the gas discharge lamp is made. From EP 1 264 328 A2 it is akeady 
20 known to allow a coolant to flow through the lamp unit for the purpose of directly reducing 
the temperature increase of the lamp. 

SUMMARY OF THE INVENTION 

The present invention provides a lamp unit comprising a housing, a lamp 
25 positioned within said housing, a reflector assigned to said lamp for reflecting Ught emitted 
by said lan^ through a transmission window, and at least one thermal bridge and/or at least 
one heat smk unit, bemg assigned to the reflector and/or to the lamp and/or to the housing. 
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Preferably, the or each thermal bridge and/or heat sink unit is made from a 
material having a good thermal conductivity, e.g. the or each thermal bridge and/or heat sink 
unit is made from metal or ceramics. 

In accordance with a preferred embodiment of the present invention, at least 
5 one thermal bridge is assigned to the reflector and to an inner surface of the housmg, 

whereby the or each thermal bridge is connecting the reflector and the inner surface of the 
housing. 

In accordance with a further preferred embodunent of the present invention, a 
thermal bridge is assigned to a neck portion and/or a front portion of the lamp and to the 
) transmission window, vs^ereby said thermal bridge is connecting the neck portion and/or the 
front portion of the lamp to the transmission window. 

Additional thermal bridges and/or heat sink units can be assigned to a fiont 
portion of the reflector and to the inner surface of the housing, to the transmission window 
and to the housing, and to the outer surfeee of the housing. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a cross-sectional view through a lamp unit according to the 
present invention. 



DETAILED DESCRIPTION © 

Fig. 1 shows a cross sectional view through a lamp unit 1 according to the 
present invention. The lamp unit 1 shown in Fig. 1 is designed as a so-caUed ultra high 
pressure lan^ unit comprising an air-tight housing 2, a gas discharge lamp 3 positioned 
within said housing 2 and a reflector 4 assigned to the gas discharge lamp 3 for reflecting 
light emitted by the lanap 3 through a transmission window 5. The housing 2 of the Isanp unit 
can have different shapes like a cylinder or a cone. 

In order to reduce a temperature increase of the gas discharge lamp 3 during 
operation and in order to prevent a reduction of the tensile strength of the material from 
which the lanqj 3 is made, at least one thermal bridge and/or heat sink unit is assigned to the 
lamp unit 1, namely to the reflector 4 and/or to the lamp 3 and/or to the housing 2. 

The or each thermal bridge and/or heat sink unit provide a passive cooling of 
the critical parts of the UHP lamp unit 1 and are preferably made from a material having a 
good thermal conductivity like metal or ceramics. 
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AccOTding to Fig. 1, a heat sink unit 6 is assigned to the outer surfece 7 of the 
air tight housing 2, whereby said heat sink unit 7 is provided by cooling fins 8 attached to the 
outer surface 7 of the air tight housing 2, 

Thermal bridges are assigned to the reflector and to an inner surfiace of the 
housing, whereby said thermal bridges are connecting the reflector and tiie inner surfece of 
the housing. A first thermal bridge 9 is assigned to a neck portion 10 of the reflector 4 and to 
the housing 2, whereby said first thermal bridge 9 is connecting the neck portion 10 of the 
reflector 4 to an inner surfece 1 1 of the housing 2. A second thermal bridge 12 is assigned to 
a front portion 13 of the reflector 4 and to the housing 2, whereby said second liieimal bridge 
12 is connecting the front portion 13 of the reflector 4 to said inner surface 1 1 of the housing 

2. 

As shown in Fig. 1, a ftmber thermal bridge 14 is assigned to the housing 2 
and to the transmission window 5, whereby said thermal bridge 14 is connecting the 
transmission window 5 to the housing 2. - 

According to Ihe embodiment shown in Fig. 1, a further thermal bridge 1 5 is 
assigned to a front portion of tJie gas discharge lamp 3 and t» the transmission window 5. 
Said thermal bridge 15 is connecting the front portion of the lamp 3 to tbe transmission 
window 5. Such a thermal bridge 15 connecting the front portion of the gas discharge lamp 3 
to the transmission window 5 is preferably used in combination with a paraboUc reflector. 
However, it could also be used in connection witii an elUptic reflector. 

In the embodiment shown in Fig. 1, the lamp unit 1 coiqprises in total five 
independent thermal bridges or heat sink units 6, 9, 12, 14 and 15, whereby these thermal 
bridges or heat sink units are conducting heat from the critical portions of the lanip unit 1 to 
the surroundings. The thermal bridges or heat sink units 6, 9, 12, 14 and 15 therefore provide 
a passive cooling mechanism for the lamp unit 1 . 

It should be noted, that within alternative embodiments of the present 
invention the lan^ unit could also comprise a subset of the five thermal bridges or heat sink 
imits shown in Fig. 1. Any combination of subsets of the five shown thermal bridges or heat 
sink units 6, 9, 12, 14 and 15 are possible and within tbe scope of this invention. 

Further on, within the scope of the present invention heat-pipes filled with a 
coolant like water can be used as tiiermal bridges. Such coolant-fiUed heat-pipes provide also 
a good thermal conductivity and heat transport 
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CLAIMS: 



1. Lamp tmit, comprising a housing (2), a lamp (3) positioned within said 
housing (2), a reflector (4) assigned to said lamp (3) for reflecting light emitted by said lamp 
(3) through a transmission window (5), characterized by at least one thermal bridge (9, 12, 
14, 15) and/or at least one heat sink unit (6) being assigned to the reflector (4) and/or to the 

5 lamp (3) and/or to the housing (2). 

2. Lamp unit according to claim 1, characterized by a heat sink xmit (6) assigned 
to the outer surface (7) of the housing (2). 

10 3. Lamp unit according to claim 2, characterized in that said heat siok unit (6) is 

provided by cooling fins (8) attached to said outer surfece (7) of the housing (2). 

4. Lamp unit according to any one of the preceding claims, characterized by at 
least one thermal bridge (9, 12) assigned to the reflector (4) and to an inner surface (1 1) of 

1 5 the housing (2). 

5. Lamp unit according to claim 4, characterized by a thermal bridge (9) assigned 
to a neck portion (10) of the reflector (4) and to an imer sur&ce (1 1) of the housing (2). 

20 6. Lamp unit according to claim 5, characterized in that said thermal bridge (9) is 

connecting the neck portion (10) of the reflector (4) and the inner surface (1 1) of the housing 
(2). 
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7. Lamp unit according to any one of the preceding claims, characterized by a 

thermal bridge (12) assigned to a firont portion (13) of the reflector (4) and to the inner 
surface (1 1) of the housing (2). 
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8. Lamp unit according to claim 7, characterized in that said thermal bridge (12) 

is connecting the front portion (13) of the reflector (4) to the inner surface (1 1) of the housing 
(2). 



9. Lamp unit according to any one of the preceding claims, characterized by a 
thermal bridge (14) assigned to the transmission window (5) and to the housing (2). 

10. Lamp unit according to claim 9, characterized in that said thermal bridge (14) 
is connecting the tranmiission window (S) to the housing (2). 



1 1 . Lamp unit according to any one of the preceding claims, characterized by a 

thermal bridge (15) assigned to a front portion of the lamp (3) and to the transroission 
window (5). 



12. Lamp unit according to claim 1 1 , characterized in that said thermal bridge (15) 

is connecting the front portion of the lamp (3) to the transmission window (5). 
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ABSTRACT: 



The present invention relates to a lamp unit, especially to a UHP lamp unit, 
comprising a housing, a lamp positioned within said housing, a reflector assigned to said 
lamp for reflecting light emitted by said lamp through a transmission window, and at least 
one thermal bridge and/or heat sink unit being assigned to the reflector and/or to the lamp 
and/or to the housing. The or each thermal bridge and/or heat sink unit is preferably made 
from a n[iaterial having a good thermal conductivity, e.g. the or each thermal bridge and/or 
heat sink is made from metal or ceramics. 



Fig.l 



PHi\IL040395 




>•••• y'~ 



PCT/IB2005/051188 




